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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To illuminate a liquid 
crystal panel with a uniform luminance distribution by 
compensating a luminance reduction in both end areas 
of linear light sources in a liquid crystal display device in 
which directly under type back light is used. < 
SOLUTION: A liquid crystal panel and a rear illuminating 
light source 1 emitting illuminating light by being 
provided on the back surface of the liquid crystal panel 
are at least provided with a frame 2 having side walls 2b, 
2c rising from respective one pair of the opposed parallel 
end edges 2b of a roughly rectangular bottom part 2a in 
the direction of the liquid crystal panel, linear light 
sources 3 attached by making it extend along the 
direction parallel with the one side 2b of one pair of side 

walls of the inner bottom part of the frame 2 and a light diffusing plate 4 inserted between the 
linear light sources 3 and the liquid crystal panel, have inclined planes in the directions in 
which the insides of one pair of the side walls 2b in the direction parallel with the linear light 
sources 3 of the frame 2 open from the bottom part 2a toward the liquid crystal panel and 
have inclined planes in the directions in which the insides of one pair of side walls 2c in the 
direction perpendicular to the light sources 3 close from the bottom part 2a toward the liquid 
crystal panel. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the liquid crystal display possessing a liquid crystal panel and the source of the tooth-back 
illumination light which installs in the rear face of this liquid crystal panel, and carries out outgoing 
radiation of the illumination light said source of the tooth-back illumination light The frame which has 
the side attachment wall which starts in said direction of a liquid crystal panel from a pair each of 
parallel edges which the pars basilaris ossis occipitalis of an abbreviation rectangle counters, The linear 
light source which it was made to extend in the direction parallel to one side of the side attachment wall 
of said pair of the inner pars basilaris ossis occipitalis of this frame, and was attached, The liquid crystal 
display characterized by having the inclined plane of the direction of the side attachment wall of the pair 
of the direction which is equipped with said linear light source and the optical diffusion plate inserted 
between said liquid crystal panels at least, and intersects perpendicularly with said linear light source 
which the inside closes towards said direction of a liquid crystal panel from said pars basilaris ossis 
occipitalis at least. 

[Claim 2] The liquid crystal display according to claim 1 characterized by having the reflective member 
of the **** Yamagata configuration of having two or more said linear light sources, and having the 
reflector which reflects the light from each linear light source concerned in said direction of a liquid 
crystal panel between the extension directions of each linear light source. 

[Claim 3] The liquid crystal display according to claim 1 or 2 characterized by equipping the upper part 
of said linear light source with protection-from-light / reflective means for equalizing the luminous- 
intensity distribution from the linear light source concerned. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a liquid crystal display, especially relates to the liquid 
crystal display equipped with the source of the tooth-back illumination light without brightness 
unevenness by high brightness. 
[0002] 

[Description of the Prior Art] In recent years, the so-called liquid crystal display which used the liquid 
crystal panel for the display device as a monitor of picture reproducer or various information terminals is 
used abundantly. 

[0003] The passive-matrix mold known as a STN mold and the active-matrix mold using non-line type 
components, such as TFT, are common to this liquid crystal display as that liquid crystal panel. 
[0004] These liquid crystal panels need the source of the illumination light separately, in order to 
visualize the image formed in the liquid crystal panel since it was not a self-luminescence mold. The 
visible image is formed in there being a transparency mold and a reflective mold in a liquid crystal 
panel, and many liquid crystal panels of a transparency mold being used for high brightness and a high 
contrast display, installing the source of the tooth-back illumination light (it also being hereafter called a 
back light) in that rear face by the monitor for information terminals, and becoming irregular by the 
image which formed the light from this back light in the liquid crystal panel. 
[0005] With the liquid crystal display built in information machines and equipment, the field-like 
illumination light has been obtained by installing the linear light source of a cold cathode fluorescent 
lamp etc. in the side face of the transparent plate called a light guide plate, and making a light guide 
plate spread the light from the light source concerned for the lightweight[ a thin shape and ]-izing. 
[0006] However, there is an inclination which uses a liquid crystal display as a monitor of the stand- 
alone type which replaces CRT in recent years, and since the need of considering especially as a thin 
shape was lost, and in order to cope with a raise in brightness, and enlargement, the back light of the 
direct lower part type which arranges the direct light source is adopted as the rear face of a liquid crystal 
panel. 

[0007] And arranging two or more linear light sources is performed as a way stage for improving the 
brightness of the back light of direct female mold. 

[0008] The back light using a linear light source is held in the frame which has the side attachment wall 
which starts in said direction of a liquid crystal panel from a pair each of parallel edges which the pars 
basilaris ossis occipitalis of an abbreviation rectangle counters, and is installed in the tooth back of a 
liquid crystal panel. And usually it has the optical diffusion plate for equalizing the luminance 
distribution of the illumination light between a liquid crystal panel and a linear light source. 
[0009] Drawing 1 1 is a mimetic diagram explaining the conventional example of a configuration of the 
liquid crystal display equipped with the direct female mold back light, and the fragmentary sectional 
view explaining the condition of (a) having built the back light of (a) into the expansion perspective 
view of only a back light, and having built (b) in the liquid crystal panel of a linear light source and the 
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direction of a right angle, and (c) show the linear light source of (a), and a parallel fragmentary sectional 
view. 

[0010] As shown in this drawing (a), the back light 1 of direct female mold Side-attachment-wall 2b 
which starts in said direction of a liquid crystal panel from a pair each of parallel edges which 
rectangular bottom plate 2a counters, and the frame 2 which has 2c, It has at least the linear light source 
which it was made to extend in the direction parallel to one side of side-attachment- wall 2b of said pair 
of the inner pars basilaris ossis occipitalis of bottom plate 2a of this frame 2, and was attached, said 
linear light source, and the optical diffusion plate 4 inserted between said liquid crystal panels. 
[001 1] A linear light source 3 is a cold cathode fluorescent lamp, and it is installed in other side- 
attachment-wall 2bs and parallel along with base 2a so that side-attachment-wall 2c may be built over 
the two. 

[0012] The condition of having installed this back light 1 in the tooth back of a liquid crystal panel 5 is 
shown in this drawing (b) and (c). A liquid crystal panel 5 pinches liquid crystal layer 5e between two 
transparence substrates (glass plate) 5 a and 5b, carries out the laminating of the polarizing plates 5 c and 
5d to the field of the upper limit, and is constituted. In addition, any of active -matrix molds, such as 
passive-matrix molds, such as STN, or TFT, are sufficient as this liquid crystal panel, and the laminating 
of other optical compensation films etc. is carried out according to form. 

[0013] As shown in this drawing (b), the inside is made into a reflector at least, and the linear light 
source 3 of a frame 2, bottom plate 2a, and parallel side-attachment-wall 2b reflect the light from the 
linear light source concerned in the liquid crystal panel 5 direction, and are planning use effectiveness of 
light. 

[0014] On the other hand, at least, as shown in this drawing (c), although an inside is as a reflector of the 
linear light source 3 of a frame 2, and right-angled side-attachment-wall 2c where the front face is the 
same, it considers as the vertical plane to the liquid crystal panel 5. 
[0015] 

[Problem(s) to be Solved by the Invention] Although the inside is raising the use effectiveness of the 
light from a linear light source at least as a configuration of the side attachment wall of a pair parallel to 
the linear light source of the frame which constitutes a back light opened in the direction of a liquid 
crystal panel from the edge of the frame concerned as described above Since the linear light source and 
the side attachment wall of a right-angled pair are made still perpendicular to the direction of a liquid 
crystal panel, the reflected light in this perpendicular side attachment wall will advance on the outside of 
the effective viewing area of a liquid crystal panel, as the arrow head B in drawing showed. 
[0016] The luminescence luminance distribution in alignment with the longitudinal direction does not 
become uniform [ the linear light source of a cold cathode fluorescent lamp etc. ], but brightness is 
falling near [ the ] both ends. 

[0017] Therefore, the display brightness of the liquid crystal panel which counters near the longitudinal 
direction edge of a linear light source fell, and there was a problem that uniform luminance distribution 
could not be acquired. 

[0018] The purpose of this invention is to offer the liquid crystal display which cancels the trouble of the 
above-mentioned conventional technique, compensates a brightness fall in the both-ends field of a linear 
light source, and illuminated the liquid crystal panel to homogeneity. 
[0019] 

[Means for Solving the Problem] The above-mentioned purpose is attained by [ of the side attachment 
wall of the frame in the both-ends field of a linear light source ] making an inside incline in the frame 
inside at least. 

[0020] That is, this invention has the description at the point considered as the configuration of 
following the (1) - (3). 

[0021] (1) Said source of the tooth-back illumination light of the liquid crystal display possessing a 
liquid crystal panel and the source of the tooth-back illumination light which installs in the rear face of 
this liquid crystal panel, and carries out outgoing radiation of the illumination light The frame which has 
the side attachment wall which starts in said direction of a liquid crystal panel from a pair each of 
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parallel edges which the pars basilaris ossis occipitalis of an abbreviation rectangle counters, The linear 
light source which it was made to extend in the direction parallel to one side of the side attachment wall 
of said pair of the inner pars basilaris ossis occipitalis of this frame, and was attached, It has at least said 
linear light source and the optical diffusion plate inserted between said liquid crystal panels. While 
having the inclined plane of the direction of the side attachment wall of the pair of a direction parallel to 
said linear light source of said frame which the inside opens towards said direction of a liquid crystal 
panel from said pars basilaris ossis occipitalis at least It is characterized by having the inclined plane of 
the direction of the side attachment wall of the pair of the direction which intersects perpendicularly 
with said linear light source which the inside closes towards said direction of a liquid crystal panel from 
said pars basilaris ossis occipitalis at least. 

[0022] It is characterized by having the reflective member of the **** Yamagata configuration of 
having two or more said linear light sources in (2) and (1), and having the reflector which reflects the 
light from each linear light source concerned in said direction of a liquid crystal panel between the 
extension directions of each linear light source. 

[0023] It is characterized by equipping the upper part of said linear light source in (3), (1), or (2) with 
protection-from-light / reflective means for equalizing the luminous-intensity distribution from the linear 
light source concerned. 

[0024] In addition, the number of the linear light sources in the above-mentioned configuration one, and 
they are good also as three or more. Moreover, the above-mentioned protection-from-light / reflective 
means makes a part of light penetrate in the direction of a liquid crystal panel, has the function to reflect 
a part of light in the opposite side with a liquid crystal panel, and it can make it many shape of a dot 
which gave gradation which the amount which shades and reflects the light from a linear light source 
dwindles, and the shape of a thin line of an a large number book as it separates from the longitudinal 
direction core of a linear light source. 
[0025] 

[Embodiment of the Invention] Hereafter, with reference to an example, it explains to a detail about the 
gestalt of operation of this invention. 

[0026] Drawing I is a mimetic diagram explaining the configuration of the back light of the 1st example 
of the liquid crystal display by this invention, and the sectional view of the linear light source explaining 
the condition of (a) having built the back light of (a) into the plan, and having built (b) in the liquid 
crystal panel, and the direction of a right angle, and (c) show the linear light source of (a), and a parallel 
sectional view. 

[0027] In this drawing, a sign 1 shows the whole back light and, for a frame and 2a, a pars basilaris ossis 
occipitalis, a side attachment wall with 2b parallel to a linear light source, and 2c of a linear light source, 
a right-angled side attachment wall, and 3 are [ 2 / a linear light source (cold cathode fluorescent lamp) 
and 4 ] optical diffusion plates. In addition, illustration is omitted although the laminating of the liquid 
crystal panel is carried out above the optical diffusion plate 4. 

[0028] In this example, two linear light sources 3 are installed and the inside of base 2a of a frame 2, 
side-attachment-wall 2b, and 2c is made into the reflector. 

[0029] Side-attachment- wall 2b of a pair parallel to a linear light source has the inclined plane of the 
direction which the inside opens towards the direction of a liquid crystal panel (optical diffusion plate 4 
direction) from said pars-basilaris-ossis-occipitalis 2a like said drawi ng 1 1 . 
[0030] And the inside of side-attachment- wall 2c of the pair of the direction which intersects 
perpendicularly with a linear light source 3 is formed so that it may have the inclined plane of the 
direction closed towards the direction of a liquid crystal panel from pars-basilaris-ossis-occipitalis 2a. 
[0031] Thereby, the light reflected by this side-attachment-wall 2c can advance in the effective viewing 
area of a liquid crystal panel, can compensate the lack of the quantity of light of the edge of a linear light 
source 3, can raise brightness, and can acquire uniform luminance distribution. 
[0032] Drawing 2 is a linear light source explaining the configuration of the back light of the 2nd 
example of the liquid crystal display by this invention, and a parallel important section sectional view. 
[0033] Although the side attachment wall of a pair parallel to a linear light source 3 has the inclined 
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plane of the direction which that inside opens towards the direction of a liquid crystal panel (optical 
diffusion plate 4 direction) from said pars-basilaris-ossis-occipitalis 2a like the 1st example in this 
example, the inside of side-attachment-wall 2c of the pair of the direction which intersects 
perpendicularly with a linear light source 3 is formed so that it may have the curved surface of the 
direction closed towards the direction of a liquid crystal panel from pars-basilaris-ossis-occipitalis 2a. 
[0034] Thereby, the light reflected by side-attachment-wall 2c of this curved surface can advance in the 
effective viewing area of a liquid crystal panel, can compensate the lack of the quantity of light of the 
edge of a linear light source 3, can raise brightness, and can acquire uniform luminance distribution. 
[0035] Drawing 3 is a linear light source explaining the configuration of the back light of the 3rd 
example of the liquid crystal display by this invention, and a parallel important section sectional view. 
[0036] Although the side attachment wall of a pair parallel to a linear light source 3 has the inclined 
plane of the direction which that inside opens towards the direction of a liquid crystal panel (optical 
diffusion plate 4 direction) from pars-basilaris-ossis-occipitalis 2a like the 1st and 2nd examples also in 
this example Although the part of the inside of side-attachment-wall 2c of the pair of the direction which 
intersects perpendicularly with a linear light source 3 is perpendicular to the direction of a liquid crystal 
panel the middle, it is formed so that it may have after that the inclined plane of the direction closed 
towards the direction of a liquid crystal panel. 

[0037] Thereby, the light reflected by side-attachment-wall 2c of this curved surface can advance in the 
effective viewing area of a liquid crystal panel, can compensate the lack of the quantity of light of the 
edge of a linear light source 3, can raise brightness, and can acquire uniform luminance distribution. 
[0038] Drawing 4 is the important section sectional view explaining the configuration of the back light 
of the 4th example of the liquid crystal display by this invention of a linear light source and the 
rectangular direction. 

[0039] The side attachment wall of a pair with this example parallel to the linear light source 3 of a 
frame 2 It has the inclined plane of the direction which the inside opens towards the direction of a liquid 
crystal panel (optical diffusion plate 4 direction) from said pars-basilaris-ossis-occipitalis 2a like the 1st 
example. While the inside of side-attachment-wall 2c of the pair of the direction which intersects 
perpendicularly with a linear light source 3 is made into the inclined plane or curved surface of a 
direction closed towards the direction of a liquid crystal panel from the same pars-basilaris-ossis- 
occipitalis 2a as any of draw ing 1 , drawing 2 , or drawing 3 they are It has the reflective member 
(Yamagata pier) 6 of the Yamagata configuration which has the reflector which reflects the light from 
each linear light source 3 concerned in the direction of a liquid crystal panel between two linear light 
sources 3 installed in the pars-basilaris-ossis-occipitalis 2a concerned. 

[0040] By having formed this Yamagata pier 6, it becomes possible to compensate the lack of brightness 
between two linear light sources, and to acquire still more uniform illumination-light distribution. In 
addition, the homogeneity illumination-light distribution of the configuration of the Yamagata pier 6 
improves more not only on a linear ramp but on a curved-surface inclination. 

[0041] Drawing 5 is the important section sectional view explaining the configuration of the back light 
of the 5th example of the liquid crystal display by this invention of a linear light source and the 
rectangular direction. 

[0042] The side attachment wall of a pair with this example parallel to the linear light source 3 of a 
frame 2 It has the inclined plane of the direction which the inside opens towards the direction of a liquid 
crystal panel (optical diffusion plate 4 direction) from said pars-basilaris-ossis-occipitalis 2a like the 1st 
example. While the inside of side-attachment-wall 2c of the pair of the direction which intersects 
perpendicularly with a linear light source 3 is made into the inclined plane or curved surface of a 
direction closed towards the direction of a liquid crystal panel from the same pars-basilaris-ossis- 
occipitalis 2a as any of drawing.! , drawing 2 , or drawing 3 they are A linear light source and parallel 
are equipped with the reflective member (Yamagata pier) 6 which has the reflector which reflects the 
light from each linear light source 3 concerned in the direction of a liquid crystal panel between two 
linear light sources 3 installed in the pars-basilaris-ossis-occipitalis 2a concerned like the 4th example. 
And protection- from-light / reflective member 7 for shading a part of light from the linear light source 3 
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concerned in the upper part of a linear light source 3 further, and making it reflect in a frame 2 side is 
formed. 

[0043] The above-mentioned protection-from-light / reflective member 7 is formed by putting thin films, 
such as an aluminum ingredient, on the optical diffusion plate 4 by printing etc. the shape of a dot, and 
in the shape of a thin line. 

[0044] By having formed this protection-from-light / reflective member 7, it becomes possible to control 
too much upper brightness of two linear light sources, and to acquire still more uniform illumination- 
light distribution. 

[0045] Moreover, the luminance distribution of the more uniform illumination light can be acquired by 
forming the Yamagata pier 6. In addition, it is not indispensable to have formed the Yamagata pier 6 in 
this example. 

[0046] Drawing 6 is the important section sectional view explaining the configuration of the back light 
of the 6th example of the liquid crystal display by this invention of a linear light source and the 
rectangular direction. 

[0047] When it was a liquid crystal display with large size, the number of a linear light source needed to 
be made to increase, and four linear light sources 3 were installed in this example. 
[0048] This example is the same as said 4th example except for the point which the number of a linear 
light source 3 increased. 

[0049] Moreover, drawi ng 7 is the important section sectional view explaining the configuration of the 
back light of the 7th example of the liquid crystal display by this invention of a linear light source and 
the rectangular direction. 

[0050] This example forms protection-from-light / reflective member 7 for being the same as that of said 
5th example, shading a part of light from the linear light source 3 concerned in the upper part of each 
linear light source 3 except for the point which the number of a linear light source 3 increased like the 
6th example, and making it reflect in a frame 2 side. 

[0051] The effectiveness of the 6th and 7th examples of the above is the same as said 4th and 5th 
examples respectively. 

[0052] drawing .8 shows an example of protection-from-light / reflective member formed in the optical 
diffusion plate of the 5th and 7th examples ~ it is a top view a part and C-C corresponds focusing on the 
longitudinal direction of a linear light source. 

[0053] this protection-from-light / reflective member 7 ~ a C-C top — the dot of a major diameter — it is 
— the line concerned from this C-C line — it considers as the dot of a minor diameter in the direction 
which separates from a beam of light. 

[0054] The luminance distribution of the light which carries out outgoing radiation in the direction of a 
liquid crystal panel with the magnitude and spacing of this dot can amend the property which decreases 
as it came to be shown in (a), the luminance distribution of a linear light source showed (b) and it 
separates from a center line right and left, and can make it uniform luminance distribution as shown in 
(c). 

[0055] Drawing 9 and drawing 1 0 are the luminance distribution property Figs, to 50mm at the 
longitudinal direction inside of the side-attachment-wall lower part of the direction of a right angle to the 
linear light source of the frame for explaining the effectiveness of the example of this invention, and a 
linear light source. 

[0056] Drawing 9 shows the characteristic curve B at the time of making the side attachment wall 
concerned the distance of the pars basilaris ossis occipitalis of a diffusion plate and a frame incline 3mm 
like said 1st example in an effective viewing-area side from a conventional characteristic curve A and 
the conventional side-attachment-wall lower part with perpendicular 20mm and side attachment wall 
concerned, and the characteristic curve C at the time of making it incline 5mm. 

[0057] It turns out that the brightness of the edge of the linear light source concerned rises characteristic 
curves B and C by making the side attachment wall of a linear light source and the direction of a right 
angle incline like said example as compared with a characteristic curve A. 
[0058] Moreover, drawing 10 shows the characteristic curve measured on the same inclination 
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conditions as drawing 9 when doubling when the optical diffusion plate side edge section of the side 
attachment wall of a linear light source and the direction of a right angle is made perpendicular [ the 
former ]. 

[0059] Also in this case, it turns out that the brightness of the edge of the linear light source concerned 

rises characteristic curves B and C by making the side attachment wall of a linear light source and the 

direction of a right angle incline like said example as compared with a characteristic curve A. 

[0060] Moreover, this drawing B' and C show the characteristic curve at the time of making the side 

attachment wall of a linear light source and the direction of a right angle incline on the way like said 3rd 

example. Although the brightness of the edge of the linear light source concerned carries out a fall a 

little also in [ C / B and ] this case, it turns out that it goes up from the conventional A. 

[0061] Thus, according to each example, a brightness fall in the both-ends field of a linear light source is 

compensated. 

[0062] 

[Effect of the Invention] As explained above, according to this invention, the low brightness in the edge 
of the linear light source in the liquid crystal display using the back light of the direct female mold 
which equipped the tooth back of a liquid crystal panel with 1 or two or more linear light sources can be 
compensated, and the image display of high quality can be obtained for the brightness of the display 
screen as uniform distribution. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing i] It is a mimetic diagram explaining the configuration of the back light of the 1st example of 
the liquid crystal display by this invention. 

[Drawing 2] They are a linear light source explaining the configuration of the back light of the 2nd 
example of the liquid crystal display by this invention, and a parallel important section sectional view. 
[Drawing!] They are a linear light source explaining the configuration of the back light of the 3rd 
example of the liquid crystal display by this invention, and a parallel important section sectional view. 
[Drawing 4] It is the important section sectional view explaining the configuration of the back light of 
the 4th example of the liquid crystal display by this invention of a linear light source and the rectangular 
direction. 

[Drawing 5] It is the important section sectional view explaining the configuration of the back light of 
the 5th example of the liquid crystal display by this invention of a linear light source and the rectangular 
direction. 

[Drawing 6] It is the important section sectional view explaining the configuration of the back light of 
the 6th example of the liquid crystal display by this invention of a linear light source and the rectangular 
direction. 

[Drawing 7] It is the important section sectional view explaining the configuration of the back light of 
the 7th example of the liquid crystal display by this invention of a linear light source and the rectangular 
direction. 

[Drawing 8] an example of protection-from-light / reflective member formed in the optical diffusion 
plate of the 5th and 7th examples is shown ~ it is a top view a part. 

[Drawing 9] It is a luminance distribution property Fig. to 50mm at the longitudinal direction inside of 
the side-attachment-wall lower part of the direction of a right angle to the linear light source of the frame 
for explaining the effectiveness of the example of this invention, and a linear light source. 
[Drawing 10] It is a luminance distribution property Fig. to 50mm at the longitudinal direction inside of 
the side-attachment-wall upper part of the direction of a right angle to the linear light source of the frame 
for explaining the effectiveness of the example of this invention further, and a linear light source. 
[Drawing 1 1 ] I t is a mimetic diagram explaining the conventional example of a configuration of the 
liquid crystal display equipped with the direct female mold back light. 
[Description of Notations] 

1 Back Light 

2 Frame of Back Light 

2a Pars basilaris ossis occipitalis 

2b A side attachment wall parallel to a linear light source 

2c A linear light source and a right-angled side attachment wall 

3 Linear Light Source (Cold Cathode Fluorescent Lamp) 

4 Optical diffusion plate. 

5 Liquid Crystal Panel 
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6 Yamagata Pier 

7 Protection-from-light / reflective member. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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